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New device with a particle- generating system and an optimized air 
flow path, useful as an inhalation instrument for the pulmonary 
delivery of a compound such as a drug or prodrug 

Patent Assignee: VAPOTRONICS INC (VAPO-N) 

Inventor: GOODALL S F; LACKEY R P; REINHOLD O; TAUB J P 

Number of Countries: 001 Number of Patents: 001 

Patent Family: 

Patent No Kind Date Applicat No Kind Date Week 

US 20030072717 Al 20030417 US 2001271193 P 20010223 200358 B 

US 200280504 A 20020222 

Priority Applications (No-Type- "Date) :" US 2001-271193- -P -2O01-O22-3r -US --2^ - 
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Patent Details: 

Patent No Kind Lan Pg Main IPC Filing Notes 

US 20030072717 Al 8 A61L-009/04 Provisional application US 2001271193 

New device with a particle- generating system and an optimized air 
flow path, useful as an inhalation instrument for the pulmonary 
delivery of a compound such as a drug or prodrug 



Abstract (Basic) : 

... A device for delivering an 

...a) a reservoir (1) that stores the 
{. . . 

...b) a system (2) with an entry port 
particles for ejection; and. . . 



aerosolized compound comprising 
compound ; 

(4) and an element that generate 



. ..c) a housing (7) with an inlet (8) and outlet (9) between which is 

formed an airflow path (12), is new. 
. . . A device for delivering an aerosolized compound comprising 



...a) a reservoir (1) that stores the compound ; 
(. . . 

. ..b) a system (2) with an entry port (4) and an element that generate 
particles for ejection; and. . . 

. ..c) a housing (7) with an inlet (8) and outlet (9) between which is 
formed, an airflow path (12), is new... 

•7. 

...a) a reservoir that stored the compound ; 
(. . . 

. ..b) a system comprising an entry port and an element to generate 

particles of a desired size for ejection from an ejection head (6) 
of the element, where the particles comprise a compound , and where 
the system is fluidly connected to a reservoir; and. . . 



.c) a housing comprising an inlet and an outlet between which is formed 



an airflow path and in which at least the ejection head is disposed in 
the. . . 



...1) delivering an aerosolize^d compound to a patient by inhaling 
air , which contains a compoxmd , through the particle- generating 
device cited above while the particle- generating system of the 
device is actuated; and. . . 

...2) generating an air stream comprising the compound cited above, 
where the air is drawn from the inlet to the outlet of the... 

...The device is useful as an inhalation instrument for the pulmonary 

delivery of a compound such as a drug or prodrug . The device is 
particularly useful for generating an air stream containing a 
compound , where the air stream comprises air paths with minimal 
turbulence . . . 

...Unlike prior devices, which are dependent on user technique {which 
makes dosages variable from person to person, and dose to dose), the 
_present device is capable of efficient, effective, and consistent 
delivery of desir'ed 'db^ge's~of a" 'systemic pharinaceutilcal^ 
via the pulmonary route. The device provides less deposition of 
aerosolized compound within the inhaler, and a more effective 
transfer of the dispensed material into the inhaled air stream. . . 

...The figure shows a device with a particle- generating system . 

Technology Focus: 

... Preferred Device: The compound is stored in the reservoir in a 

liquid formulation . The compound is a pharmaceutical compound 

consisting of a protein (e.g. a hormone, a receptor, an antibody or an 
enzyme), a small molecule (e.g. a small molecule drug or prodrug ), 
or a gene delivery vehicle. The reservoir and particle- generating 
system are disposed within the housing, where the reservoir is 
aerodynamically shaped, or integrated into a single detachable unit. 
The reservoir is detachable. The particle- generating system is an 
electronic ejection device, which uses heat to generate particle 
ejected from the ejection head, or a piezoelectric component to 
generate particles ejection from the ejection head. The desired 
size of the particles is a size that allows the particles to 
transit to and be deposited in the alveoli. At least 90% of the 
particles . . . 

...laminar prior to exiting the housing outlet. The substantially 

unobstructed airflow comprises a substantially homogenous mixture of 
the ejected compound and air in the airflow prior to exiting the 
housing outlet. The inner surface of... 

...Title Terms: GENERATE ; 

International Patent Class (Additional): A61K-009/14 ... 
. . . A61M-011/00 
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Preparation of particulate material for producing powder of 
pharmaceutically active agents delivered by inhaler, involves 
atomizing solution of material , and drying by volatilizing solvent 
with laser 

Patent Assignee: ML LAB PLC (MLML-N) 

Inventor: BRAITHWAITE P 

Number of Countries: 100 Number of Patents: 002. 
Patent Family: 

Patent No Kind Date Applicat No Kind Date Week 
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Patent No Kind Lan Pg Main IPC Filing Notes 

WO 2002100378 A2 E 17 A61K-009/14 

Designated States (National) : AE AG AL AM AT AU AZ BA BB BG BR BY BZ CA 
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AU 2002302767 Al A61K-009/14 Based on patent WO 2002100378 

Preparation of particulate material for producing powder of 
pharmaceutically active agents delivered by inhaler, involves 
atomizing solution of material , and drying by volatilizing solvent 
with laser 

Abstract (Basic) : 

... Preparation of particulate material (8) involves... 

...i) Atomizing solution of the material (1); and... 

...ii) drying the solvent by volatilizing with a laser (7). 
... 1) A particulate material ; 

{... 

. . .2) A dry powder inhaler. . . 

...3) A pharmaceutical composition comprises particulate material 
containing pharmaceutically active agent ; 
{. . . 

...For preparing particulate material (claimed) used to produce powder 
of pharmaceutically active agents for treatment of asthma, chronic 
obstructive pulmonary disease and respiratory infections... 

...The method produces powder of thermally unstable material such 
as pharmaceutically active agents . The particles disperses easily 
from an inhaler at both high and low flow rates. The particles 
produced by the method , are strong and not broken during 
encapsulation and/or delivery. The use of spray drying method 
provides large batch production of fine powders , thereby decreasing 



required quality control and preventing recrystallization and 
micronization to obtain the drug in desired form . The parameters 
in spray drying, such as air flow rate, air temperature and rate of 
feed of solution , is easily adjusted to produce the desired 
product . The inert gas is recycled to avoid loss of entrained drug 
, and to conserve energy and inert gas . The size of the particles 
produced is controlled by the laser. The particle collection 
system is designed to capture particles of desired size and to 
maximize the yield. . . 

, ..The figure shows the schematic diagram for manufacture of the 
particulate material . 



. . . Material { 1 . . . 

...Particulate material (8 
Technology Focus: 

__ Preferre.d S\abstance : The particulate material comprises 

insulin and/or dextrin as pharmaceutical ly active agent . 
...Title Terms: MATERIAL ; 

International Patent Class (Main) : A61K-009/14 
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Process for preparing a suspension of sub-micron particles of a 
water- insoluble or water biologically active compound 
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Designated States (Regional) : AT BE CH CY DE DK ES FI FR GB GR IE IT LI 
LU MC NL PT SE 
SE 521255 C2 A61K-009/51 

ES 2194477 T3 A61K-009/16 Based on patent EP 1089714 

AU 2003203459 Al A61K-009/16 Div ex application AU 9946938 

preparing a suspension of sub-micron particles of a water- insoluble or 
water biologically active compound 



Abstract (Basic) : 

... a) dissolving a water-insoluble or water-insoluble biologically 

acft ive comp'ourid" ~~and a^f irst surface modi f re r in -a liquefied — — 
compressed gas solvent to form a solution ; and. . . 



. . .b) expanding the compresses fluid solution in (a) into a water or an 
aqueous solution containing a second surface modifier and 
water-soluble agents . 

nm, more preferably 5-200 nm (all claimed) . Ninety-nine percent 
(99%) of the particles produced are below 2000 nm (claimed... 

. . .The process has a high productivity based on the use of liquefied 
gas solvents, including supercritical fluid technology, that yields 
surface modifier stabilized suspensions of water insoluble drugs with 
a particle size of 50-2000 nm and a narrow size distribution. The 
process is robust, scalable and applicable to a wide range of 
water-insoluble compounds with biological uses. The process of this 
invention is believed to induce rapid nucleation of the liquefied- gas 
dissolved drugs and other biologically active substances in the 
presence of modifying agents resulting in particle formation with a 
desirable sized distribution in a very short time... 

Technology Focus : 

process further includes (c) high pressure homogenizing the 
suspension from (b) , and (d) recovering the produced microparticles 



. . .phosphatidylcholine, phospholipon 90H or dimyristoyl 

phosphatidylglycerol sodium salt, phosphatidylethanolamine, 
phosphatidylserine, phosphatidic acid, lysophospholipids or their 
combinations ; or a surfactant from polyoxyethylene sorbitan fatty acid 
ester, a block copolymer of ethylene oxide. . . 

...aryl polyether sulfonate, polyethylene glycol, hydroxy 

propylmethylcellulose, sodium dodecylsulf ate, sodium deoxycholate, 
cetyltrimethylammonium bromide or their combinations ; or a mixture 
of two or more surfactants. At least one surface modifier is a 
surfactant devoid or. . . 

Extension Abstract: 

SPECIFIC COMPOUNDS - . . . 

...An active compound is a cyclosporine, fenofibrate, or alphaxalone. . . 



.A liquefied gas solution of water insoluble siabstance was 



introduced at high pressure (greater than 1000 psig) through the 1/4 
inch high. . . 

...g of Tween-80. The vessel was filled with carbon dioxide at. 5000 psig 
and heated to 24degreesC, then left to stand for 20 minutes for 
complete dissolution and for attaining equilibrium. Separately, 2% w/w 
suspension of egg phospholipid (Lipoid E80) in a 5.5% solution 
mannitol was homogenized at 6000 psi with an Avestin Emulsiflex C50 for 
15 minutes. The pH of the suspension was adjusted to 8.0 with aqueous 
sodium hydroxide solution . The carbon dioxide solution of 
cyclosporine and Tween-80 was expanded into the aqueous dispersion of 
egg phospholipid. Very rapidly, in 3 minutes, a translucent aqueous 
suspension of 23 nm 

...Title Terms: COMPOUND 

International Patent Class (Main) : A61K-009/14 . . . 
. . . A61K-009/16 . . . 

. . . A61K-009/51 

International Patent CJ.ass (Additional) : A61K-031/216 . . . 
. . . A61K-031/57 . . . 
. . . A61K-038/00 . . . 
. . . A61K-047/24 . . . 
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NOl-053846 
and droplet production 



method 



e.g. for drug delivery, 



fuel injection or microf abri cation , in which liquid is forced through 
an inner feed tube toward a discharge orifice and subjected to violent 
action by a second fluid 
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Aerosol and droplet production method , e.g. for drug delivery, 
fuel injection or microf abrication, in which liquid is forced through 
an inner feed tube toward a discharge orifice and sojbjected to violent. . . 

Abstract (Basic) : 

.... The feed tube (5) for the first liquid is located inside a 

pressure chamber (2) which is continually filled with a second fluid, 
i.e. liquid immiscible in the first liquid or gas , through a port 
(4). At the tube exit (6) the first liquid forms a reduced 
diameter, focused flow stream and is destabilized into small particles. 
Particle size is governed by the balance between the first liquid 
surface tension and the amplitude of the turbulent pressure 
fluctuations at the chamber exit (7) . 

For creating aerosolized particles having a desired 
size for wide ranging applications particularly, drug delivery by 
aerosolized pharmaceutical compositions , mass production of 
highly dispersible dry pharmaceutical particles suitable for drug 
delivery systems , fuel injection systems for internal combustion 



engines, and microf abrication and molecular assembly of objects and 
components . . . 



. . . Provides high frequency droplet generation , low requirements on 

liquid pressure, low sensitivity of drop size to inner liquid flow 
rate, and little apparent effect of atomizer size on droplet size... 

Title Terms : AEROSOL ; 
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Manufacture of solid particulates containing chemically 
biologically- or pharmaceutically -active materials , employs rotary 
atomizer directing droplets into fluids causing them to set 

Abstract (Basic) : 

... Liquid (28) containing active(s) is sprayed (50). The droplet 

trajectory (F) passes through a further fluid (note: this is high in 
the spraying unit and may be gaseous ) . Droplets are intercepted and 
carried away by yet a further liquid (82) . At the end of the 
trajectory this liquid moves at an angle alpha with respect to the 
trajectory (F) . Droplet solidification to particles (86) is assisted by 
the liquid (82) . 

... Preferred features: The liquid (82) moves as a curtain, which 

is entered by the sprayed droplets. The sprayer projects droplets 
radially in several directions. The moving liquid medium surrounds 
the sprayer. The sprayer is rotated about its longitudinal axis when 
operational. The liquid (82) moves almost vertically. The angle alpha 
is 20-60degrees, preferably 75-115degrees . Trajectory length is 2-100 
cm, preferably 5-20 cm. The sprayer is heated and the temperature of 
the liquid (82) is controlled . The liquid is a coolant. Both 
surrounding fluids are coolants. The fluid (82) is water, or a reagent 
setting the droplets by chemical reaction. Solidification produces 
a gel ... 

. . .To manufacture solid particulates containing chemically 
biologically- or pharmaceutically -active materials . 



...Large quantities of the smallest particles can be prepared. Their 
size and shape exhibit little variation, a particular benefit in 
medicinal applications. The spraying liquid is especially a 
colloidal dispersion of polymers, emulsions, suspensions, mixed 
systems or melts. Droplet sizes range from 1 nm to 500 nm. Parameters 
of the process permit product particle sizes and shapes size to be 
varied over a wide range. Processing is continuous, enhancing product 
uniformity. Yield is almost 100... 



. . . liquid to be sprayed 

. . . further liquid (82 
Title Terms: MANUFACTURE 
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High output generator of aerosols with single particle size - 
comprises seed material and aerosol atomiser producing aerosols 
of desired particle size which are heated and condensed around 
seed material nuclei 
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High output generator of aerosols with single particle size - ... 

. . .comprises seed material and aerosol atomiser producing aerosols 
of desired particle size which are heated and condensed around 
seed material nuclei 

. . .Abstract (Basic) : A high output aerosol generator that produces aerosols 
of a controlled particle size and that allows these sizes to be 
varied over a wide range comprises an atomising unit that includes a 
seed atomiser and at least two other aerosol atomisers that produce an 
aerosol spray of varied concentrations . The seed material is sprayed 
into a manifold where it mixes with the relevant mixt . of aerosols 
to produce the desired aerosol particle size . This mixture is 
controlled using a computer programme that in turn selects the relevant 
solenoid valve that ... 

...into the manifold block and into a heater matrix where it is then 
vaporised. This gas then flows into a pressure vessel and into a 
condenser where the aerosol particles condense on to the seed material 
nuclei to form uniformly sized particles . The particle size of 
each batch is changed using the solenoid valves to allow varying 
amounts of aerosol, with varying concentration levels to be . 
introduced into the manifold for mixing with the seed material prior 
to vaporisation and , subsequent condensing... 
.USE /ADVANTAGE - Used for reliably generating a high vol. of uniformly 
sized aerosol particles and allows these particles sizes to be 
varied across a wide range quickly and easily so that a range of . . . 
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